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(54) ATTITUDE CONTROLLER OF OUTBOARD ENGINE 

(57)Abstract: 

PURPOSE: To provide a controller for automatically 
returning the attitude displacement of an outboard 
engine, generated according to the propulsion situation 
of a ship to the optimum state. 

CONSTITUTION: Pressure sensors 16, 17 are provided 
in the upper and lower, opposite positions of the 
cavitation plate 15 of an outboard engine 1, and a 
controller 18 for detecting the attitude displacement of 
an outboard engine on the basis of differential pressure 
and/or differential voltage applied to these sensors 16, 

17 is provided. The control signal of the controller 18 is 
transmitted to a PTT device (power-trim tilt device), and 
the PTT device drives a hydraulic motor for constituting 
the PTT device according to the control signal. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] a pressure differential given to a pressure sensor and these pressure sensor of a 
couple by which the relative configuration was carried out to a plate upper surface [ which 
extends in the direction of bottom horizontal discharge of an outboard motor ], and underside 
side — being based — the position of an outboard motor — the attitude-control equipment of 
the outboard motor characterized by to have a control unit which has a function which outputs 
an PTT equipment active signal based on a function detect a variation rate, and the detection 
result concerned. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[ 0001 ] 

[Industrial Application] This invention relates to the attitude control equipment of an outboard 
motor, and relates to the attitude control equipment which makes adjustable the angle of trim of 
an outboard motor, and a tilt angle in more detail. 

[ 0002 ] 

[Description of the Prior Art] Generally, in order to aim at the speed engine performance and 
improvement in fuel consumption in a small marine vessel, controlling the angle of trim of an 
outboard motor etc. is performed. 

[0003] There is much what performs predetermined switch actuation so that control of said 
angle of trim etc. may be performed by making the power trim tilt equipment (PTT equipment) 
equipped between the clamp bracket of an outboard motor, and the swivel bracket drive and a 
pilot may make the motor of PTT equipment drive with hand control. 

[0004] 

[A technical problem to solve invention] Although the attitude control of the outboard motor by 
said PTT equipment obtains actuation that a predetermined angle of trim should be maintained 
by manual switch actuation of a pilot and may demonstrate the speed engine performance of a 
marine vessel by this to the maximum extent Since it was dependent on a pilot’s experiential 
intuition, said switch actuation had the inconvenience of also inviting about [ that the engine 
performance which angle-of-trim control becomes various by a pilot’s situation, as a result is 
expected cannot be demonstrated effectively ], and fuel consumption lifting. 

[0005] 

[Objects of the Invention] the position of the outboard motor [ this invention was made in view 
of the inconvenience of said conventional example, and / object / that ] at the time of 
propulsion of a marine vessel — a variation rate can be detected serially and it is in offering the 
attitude control equipment of an outboard motor with possible making a predetermined location 
carry out the variation rate of the position of an outboard motor automatically based on this 
detection result. 

[0006] 

[Means for Solving the Problem] the pressure differential given to the pressure sensor and these 
pressure sensor of the couple by which a relative configuration was carried out to a plate upper 
surface [ where attitude-control equipment of an outboard motor concerning this invention 
extends in the direction of bottom horizontal discharge of an outboard motor in order to attain 
said object ], and underside side — being based — the position of an outboard motor — it has 
the composition equipped with the control unit which has the function which outputs an PTT 
equipment active signal based on the function detect a variation rate, and the detection result 
concerned. 

[0007] 

[Function] Although the water pressure given to each pressure sensor is equal while the marine 
vessel is promoting in the condition that an outboard motor is in an abbreviation vertical position 
since said plate has extended horizontally, at the time of acceleration or a slowdown, said plate 
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also inclines corresponding to the whole marine vessel inclining to the water surface. Since the 
water pressure applied to each pressure sensor at the time of this dip changes relatively, 
according to this change, a control unit will output an PTT active signal so that the detection 
pressure of each pressure sensor may become equal. 

[0008] 

[Example] Hereafter, one example of this invention is explained based on a drawing. 

[0009] The whole outboard motor 1 configuration is shown in drawing 1 . In this drawing, the 
outboard motor 1 is constituted including the lower unit 5 supported for said screw 3, enabling a 
free revolution while being prepared in the lower part of the up unit 2 which holds the engine 
which is not illustrated, the case 4 where the driving shaft which transmits the driving force of 
said engine to a screw 3 is held, and this case 4. 

[0010] Through the clamp bracket 7, by using as the rotation supporting point the support shaft 
9 which connection immobilization was carried out and was prepared in the upper bed of this 
clamp bracket 7 at the stern 8, a swivel bracket 10 is connected free [ rotation ], and said 
outboard motor 1 is formed so that turning may become horizontally possible about an outboard 
motor 1 through the pilot pin which the steering bracket 1 1 connected at said unit 2 side does 
not illustrate to this swivel bracket 10. Moreover, the known PTT equipment which is not 
illustrated is formed between said clamp brackets 7 and swivel brackets 10, and, thereby, the 
angle of trim of an outboard motor 1 and tilt angle control are performed. 

[0011] The cavitation plate 15 which is a plate which turns horizontally and makes the shape of a 
flange is formed in the peripheral face of said lower unit 5. In addition, although comparatively 
shown in thickness after [ expedient ] explaining in the state of a graphic display, in the system, 
it is prepared in closing in. The relative configuration of the pressure sensors 16 and 17 is 
carried out, and angle-of-trim control is performed in an upper surface [ of this cavitation plate 
15 ], and underside side by the pressure differential given to these pressure sensors 16 and 17. 
[0012] namely, — the configuration to which prepares a bridge circuit as shown in drawing 2 , 
and fixed voltage is applied — carrying out — the voltage difference between A and B — 
catching — the position of an outboard motor 1 — a control unit 18 detects a variation rate and 
it has composition which outputs an active signal to the PTT equipment 19 of the next step 
based on this detection result Attitude control of an outboard motor 1 is performed by the 
detection value which the output from a tachometer 20 and the throttle opening measuring 
instrument 21 is inputted into a control unit 18, and is given from these meters 20 and 21. 

[0013] Next, also with reference to drawing 3 and 4, it explains about an operation of this 
example. 

[0014] Although the voltage difference in A and the B car point which are shown in drawing 2 is 
fixed since the cavitation plate 15 is maintained horizontally when an outboard motor 1 is in an 
abbreviation vertical condition, as shown in drawing 1 If an outboard motor 1 inclines so that the 
front end side of the cavitation plate 15 may displace below as shown in drawing 3 , the pressure 
applied to the pressure sensor 16 formed in the upper surface side of the cavitation plate 15 
concerned will face the pressure sensor 17 by the side of an underside, and will become high. At 
this time, change is produced to said voltage difference, this is detected, and a control unit 18 
outputs an PTT active signal. 

[0015] On the other hand, as shown in drawing 4 , when the cavitation plate 15 inclines toward 
an opposite direction, this pressure applied to the pressure sensor 17 by the side of an 
underside becomes high relatively, and an PTT active signal will be outputted from a control unit 
18 like the above-mentioned with the above-mentioned. 

[0016] When said PTT active signal is given to PTT equipment 19, the piston rod which the 
motor which constitutes some of PTT equipments 19 concerned, and which is not illustrated 
drove, and the trim cylinder and the tilt cylinder drove, and was formed possible [ an attitude ] 
within the cylinder concerned will carry out the predetermined variation rate of the swivel 
bracket 10, and the attitude control of an outboard motor 1 will be made by this. 

[0017] Therefore, according to said configuration of this invention, pressure sensors 16 and 17 
are used. A trim angular displacement is caught by detecting water pressure change which joins 
each [these ] sensors 16 and 17. Since it considered as the configuration which makes PTT 
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equipment 19 drive automatically corresponding to this Like the former, it is not dependent on a 
pilot’s intuition, can attain always maintaining an outboard motor 1 into a stable position, and is 
effective in the ability to also realize fuel consumption economization as demonstrating the 
engine performance expected efficiently and ****. 

[0018] Moreover, since said angle-of-trim displacement detection also used the installation part 
of this as the cavitation plate 15 in the existing outboard motor in addition to the ability to use 
the known pressure sensors 16 and 17, it is effective in the ability to apply without bringing a big 
design change conventionally to structure. 

[0019] In addition, in said example, although pressure sensors 16 and 17 were illustrated and 
explained about the example of a configuration exposed and installed in an upper surface [ of the 
cavitation plate 15], and underside side, this invention is not limited to this. For example, as 
shown in drawing 5 , while laying pressure sensors 16 and 17 under the vertical relative position 
in the cavitation plate 15, you may be the configuration which formed the holes 23 and 24 which 
lead to these pressure sensors 16 and 17, and enabled water pressure detection. 

[0020] According to such a configuration, in addition to the effect in said example, it becomes 
avoidable [ direct contact with an underwater obstruction ], and acquiring the advantage that 
pressure sensors 16 and 17 can be effectively protected from breakage is expected. 

[0021] moreover — said example — a voltage difference — the position of an outboard motor — 

- although a variation rate shall be detected, while incorporating a pressure value, for example 
from pressure sensors 16 and 17 continuously to a control unit 18, constituting so that PTT 
equipment may be operated is also possible, and according to this, the effect that simplification 
of circuit structure is realizable can be acquired until the control unit 18 concerned compares 
both the pressure value, it searches for a difference and this difference becomes zero. 

[0022] Furthermore, the installation part of pressure sensors 16 and 17 can also be set up on 
plates other than cavitation plate 15. 

[0023] 

[Effect of the Invention] the position of the outboard motor [ configuration / which used the 
conventional structure of an outboard motor according to this since this invention was 
constituted as mentioned above and acted / simple ] at the time of propulsion of a marine vessel 

— a variation rate can detect serially and the attitude-control equipment of the outboard motor 
which does so the outstanding effect it is ineffective to the former of the ability to be able to 
make a predetermined location carry out the variation rate of the position of an outboard motor 
automatically based on this detection result can offer. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the appearance block diagram of the outboard motor in which one example of 
the attitude control equipment of the outboard motor concerning this invention is shown. 
[Drawing 2] It is circuitry drawing in said example. 

[Drawing 3] 

[Drawing 4] It is drawing for explaining the operation in said example. 

[Drawing 5] It is explanatory drawing showing the example of installation from which the pressure 
sensor in said example differs. 

[Description of Notations] 

1 Outboard Motor 

15 Cavitation Plate Which Constitutes Plate 

16 17 Pressure sensor 

18 Control Unit 

19 PTT Equipment 



[Translation done.] 
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CLAIMS 



, [Claim (s)] 

[Claim 1] the differential pressure given to the pressure sensor and these pressure sensor of the pair by which the 
relative configuration was carried out to the plate top-face [ which extends in the direction of bottom horizontal 
discharge of an outboard motor ], and inferior-surface-of-tongue side — being based — the posture of an outboard motor 
— the attitude -control equipment of the outboard motor characterized by to have the control unit which has the function 
which outputs an PTT equipment active signal based on the function detect a variation rate, and the detection result 
concerned. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[ 0001 ] 

[Industrial Application] This invention relates to the attitude control equipment of an outboard motor, and relates to the 
attitude control equipment which makes adjustable the angle of trim of an outboard motor, and a tilt angle in more 
detail. 

[ 0002 ] 

[Description of the Prior Art] Generally, in order to aim at the rate engine performance and improvement in fuel 
consumption in a small vessel, controlling the angle of trim of an outboard motor etc. is performed. 

[0003] There is much what performs predetermined switch actuation so that control of said angle of trim etc. may be 
performed by making the power trim tilt equipment (PTT equipment) equipped between the clamp bracket of an 
outboard motor, and the swivel bracket drive and a pilot may make the motor of PTT equipment drive with hand 
control. 

[0004] 

[A technical problem to solve invention] Although the attitude control of the outboard motor by said PTT equipment 
obtains actuation that a predetermined angle of trim should be maintained by manual switch actuation of a pilot and 
may demonstrate the rate engine performance of a vessel by this to the maximum extent Said switch actuation having 
un-arranged [ of also inviting about / the engine performance which angle-of-trim control becomes various by a pilot's 
situation, as a result is expected not being demonstrated effectively /, and a fuel consumption rise ], since it was 
dependent on a pilot's experiential intuition. 

[0005] 

[Objects of the Invention] the posture of the outboard motor [ this invention took the example inconvenient / said 
conventional example /, was made, and / purpose / that ] at the time of promotion of a vessel — a variation rate can be 
detected serially and it is in offering the attitude control equipment of an outboard motor with possible making a 
predetermined location carry out the variation rate of the posture of an outboard motor automatically based on this 
detection result. 

[0006] 

[Means for Solving the Problem] the differential pressure given to the pressure sensor and these pressure sensor of the 
pair by which a relative configuration was carried out to a plate top-face [ where the attitude-control equipment of the 
outboard motor concerning this invention extends in the direction of bottom horizontal discharge of an outboard motor 
in order to attain said purpose ], and inferior-surface-of-tongue side — being based — the posture of an outboard motor - 
- it has the composition equipped with the control unit which has the function which outputs an PTT equipment active 
signal based on the function detect a variation rate, and the detection result concerned. 

[0007] 

[Function] Although the water pressure given to each pressure sensor is equal while the vessel is promoting in the 
condition that an outboard motor is in an abbreviation vertical position since said plate has extended horizontally, at the 
time of acceleration or moderation, said plate also inclines corresponding to the whole vessel inclining to the water 
surface. Since the water pressure applied to each pressure sensor at the time of this inclination changes relatively, 
according to this change, a control unit will output an PTT active signal so that the detection pressure of each pressure 
sensor may become equal. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



6/16/2004 



Page 2 of 3 



[ 0008 ] 

[Example] Hereafter, one example of this invention is explained based on a drawing. 

[0009] The whole outboard motor 1 configuration is shown in drawing -1 . In this drawing, the outboard motor 1 is 
constituted including the lower unit 5 supported for said screw 3, enabling free rotation while being prepared in the 
lower part of the up unit 2 which holds the engine which is not illustrated, the case 4 where the driving shaft which 
transmits the driving force of said engine to a screw 3 is held, and this case 4. 

[0010] Through the clamp bracket 7, by using as the rotation supporting point the support shaft 9 which connection 
immobilization was carried out and was prepared in the upper limit of this clamp bracket 7 at the stern 8, a swivel 
bracket 10 is connected free [ rotation ], and said outboard motor 1 is formed so that revolution may become 
horizontally possible about an outboard motor 1 through the pilot pin which the steering bracket 1 1 connected at said 
unit 2 side does not illustrate to this swivel bracket 10. Moreover, the known PTT equipment which is not illustrated is 
formed between said clamp brackets 7 and swivel brackets 10, and, thereby, the angle of trim of an outboard motor 1 
and tilt angle control are performed. 

[0011] The cavitation plate 15 which is a plate which turns horizontally and makes the shape of a flange is formed in 
the peripheral face of said lower unit 5. In addition, although comparatively shown in thickness after [ expedient ] 
explaining in the state of illustration, in the system, it is prepared in closing in. The relative configuration of the 
pressure sensors 16 and 17 is carried out, and angle-of-trim control is performed in a top-face [ of this cavitation plate 
15 ], and inferior-surface-of-tongue side by the differential pressure given to these pressure sensors 16 and 17. 

[0012] namely, -- the configuration to which prepares a bridge circuit as shown in drawing 2 , and a fixed electrical 
potential difference is applied — carrying out - the electrical-potential-difference difference between A and B — 
catching — the posture of an outboard motor 1 — a control unit 18 detects a variation rate and it has composition which 
outputs an active signal to the PTT equipment 19 of the next step based on this detection result. Attitude control of an 
outboard motor 1 is performed by the detection value which the output from a tachometer 20 and the throttle opening 
measuring instrument 21 is inputted into a control unit 18, and is given from these instruments 20 and 21. 

[0013] Next, also with reference to drawing 3 and 4, it explains about an operation of this example. 

[0014] Although the electrical-potential-difference difference in A and the B car point which are shown in drawing 2 is 
fixed since the cavitation plate 15 is maintained horizontally when an outboard motor 1 is in an abbreviation 
perpendicular condition, as shown in drawing 1 If an outboard motor 1 inclines so that the front end side of the 
cavitation plate 15 may displace below as shown in drawing 3 , the pressure applied to the pressure sensor 16 formed in 
the top-face side of the cavitation plate 15 concerned will face the pressure sensor 17 by the side of an inferior surface 
of tongue, and will become high. At this time, change is produced to said electrical-potential-difference difference, this 
is detected, and a control unit 18 outputs an PTT active signal. 

[0015] On the other hand, as shown in drawing 4 , when the cavitation plate 15 inclines toward an opposite direction, 
this pressure applied to the pressure sensor 17 by the side of an inferior surface of tongue becomes high relatively, and 
an PTT active signal will be outputted from a control unit 18 like the above-mentioned with the above-mentioned. 
[0016] When said PTT active signal is given to PTT equipment 19, the piston rod which the motor which constitutes 
some of PTT equipments 19 concerned, and which is not illustrated drove, and the trim cylinder and the tilt cylinder 
drove, and was formed possible [ an attitude ] within the cylinder concerned will carry out the predetermined variation 
rate of the swivel bracket 10, and the attitude control of an outboard motor 1 will be made by this. 

[0017] Therefore, according to said configuration of this invention, pressure sensors 16 and 17 are used. A trim angular 
displacement is caught by detecting water pressure change which joins each [ these ] sensors 16 and 17. Since it 
considered as the configuration which makes PTT equipment 19 drive automatically corresponding to this Like the 
former, it is not dependent on a pilot's intuition, can attain always maintaining an outboard motor 1 into a stable 
posture, and is effective in the ability to also realize fuel consumption saving as demonstrating the engine performance 
expected efficiently and ****. 

[0018] Moreover, since said angle-of-trim displacement detection also used the installation part of this as the cavitation 
plate 15 in the existing outboard motor in addition to the ability to use the known pressure sensors 16 and 17, it is 
effective in the ability to apply without bringing a big design change conventionally to structure. 

[0019] In addition, in said example, although pressure sensors 16 and 17 were illustrated and explained about the 
example of a configuration exposed and installed in a top-face [ of the cavitation plate 15 ], and inferior-surface-of- 
tongue side, this invention is not limited to this. For example, as shown in drawing 5 , while laying pressure sensors 16 
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and 17 under the vertical relative position in the cavitation plate 15, you may be the configuration which formed the 
holes 23 and 24 which lead to these pressure sensors 16 and 17, and enabled water pressure detection. 

[0020] According to such a configuration, in addition to the effectiveness in said example, it becomes avoidable [ direct 
contact with an underwater obstruction ], and acquiring the advantage that pressure sensors 16 and 17 can be 
effectively protected from damage is expected. 

[0021] moreover — said example — an electrical-potential-difference difference — the posture of an outboard motor — 
although a variation rate shall be detected, while incorporating a pressure value, for example from pressure sensors 16 
and 17 continuously to a control unit 18, constituting so that PTT equipment may be operated is also possible, and 
according to this, the effectiveness that simplification of circuit structure is realizable can be acquired until the control 
unit 18 concerned compares both the pressure value, it searches for a difference and this difference becomes zero. 

[0022] Furthermore, the installation part of pressure sensors 16 and 17 can also be set up on plates other than cavitation 
plate 15. 

[0023] 

[Effect of the Invention] the posture of the outboard motor [ configuration / which used the conventional structure of an 
outboard motor according to this since this invention was constituted as mentioned above and acted / simple ] at the 
time of promotion of a vessel — a variation rate can detect serially and the attitude-control equipment of the outboard 
motor which does so the outstanding effectiveness it is ineffective to the former of the ability to be able to make a 
predetermined location carry out the variation rate of the posture of an outboard motor automatically based on this 
detection result can offer. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



6/16/2004 




Page 1 of 1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the attitude control equipment of an outboard motor, and relates to the 
attitude control equipment which makes adjustable the angle of trim of an outboard motor, and a tilt angle in more 
detail. 
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PRIOR ART 



[Description of the Prior Art] Generally, in order to aim at the rate engine performance and improvement in fuel 
consumption in a small vessel, controlling the angle of trim of an outboard motor etc. is performed. 

[0003] There is much what performs predetermined switch actuation so that control of said angle of trim etc. may be 
performed by making the power trim tilt equipment (PTT equipment) equipped between the clamp bracket of an 
outboard motor, and the swivel bracket drive and a pilot may make the motor of PTT equipment drive with hand 
control. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] the posture of the outboard motor [ configuration / which used the conventional structure of an 
outboard motor according to this since this invention was constituted as mentioned above and acted / simple ] at the 
time of promotion of a vessel — a variation rate can detect serially and the attitude-control equipment of the outboard 
motor which does so the outstanding effectiveness it is ineffective to the former of the ability to be able to make a 
predetermined location carry out the variation rate of the posture of an outboard motor automatically based on this 
detection result can offer. 
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TECHNICAL PROBLEM 



[A technical problem to solve invention] Although the attitude control of the outboard motor by said PTT equipment 
obtains actuation that a predetermined angle of trim should be maintained by manual switch actuation of a pilot and the 
rate engine performance of a vessel may be demonstrated by this to the maximum extent, Said switch actuation having 
un-arranged [ of also inviting about / the engine performance which angle-of-trim control becomes various by a pilot's 
situation, as a result is expected not being demonstrated effectively /, and a fuel consumption rise ], since it was 
dependent on a pilot's experiential intuition. 

[0005] 

[Objects of the Invention] the posture of the outboard motor [ this invention took the example inconvenient / said 
conventional example /, was made, and / purpose / that ] at the time of promotion of a vessel — a variation rate can be 
detected serially and it is in offering the attitude control equipment of an outboard motor with possible making a 
predetermined location carry out the variation rate of the posture of an outboard motor automatically based on this 
detection result. 
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MEANS 



[Means for Solving the Problem] the differential pressure given to the pressure sensor and these pressure sensor of the 
pair by which a relative configuration was carried out to a plate top-face [ where the attitude-control equipment of the 
outboard motor concerning this invention extends in the direction of bottom horizontal discharge of an outboard motor 
in order to attain said purpose ], and inferior-surface-of-tongue side -- being based — the posture of an outboard motor - 
- it has the composition equipped with the control unit which has the function which outputs an PTT equipment active 
signal based on the function detect a variation rate, and the detection result concerned. 
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OPERATION 



[Function] Although the water pressure given to each pressure sensor is equal while the vessel is promoting in the 
condition that an outboard motor is in an abbreviation vertical position since said plate has extended horizontally, at the 
time of acceleration or moderation, said plate also inclines corresponding to the whole vessel inclining to the water 
surface. Since the water pressure applied to each pressure sensor at the time of this inclination changes relatively, 
according to this change, a control unit will output an PTT active signal so that the detection pressure of each pressure 
sensor may become equal. 
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EXAMPLE 



[Example] Hereafter, one example of this invention is explained based on a drawing. 

[0009] The whole outboard motor 1 configuration is shown in drawing 1 . In this drawing, the outboard motor 1 is 
constituted including the lower unit 5 supported for said screw 3, enabling free rotation while being prepared in the 
lower part of the up unit 2 which holds the engine which is not illustrated, the case 4 where the driving shaft which 
transmits the driving force of said engine to a screw 3 is held, and this case 4. 

[0010] Through the clamp bracket 7, by using as the rotation supporting point the support shaft 9 which connection 
immobilization was carried out and was prepared in the upper limit of this clamp bracket 7 at the stern 8, a swivel 
bracket 10 is connected free [ rotation ], and said outboard motor 1 is formed so that revolution may become 
horizontally possible about an outboard motor 1 through the pilot pin which the steering bracket 1 1 connected at said 
unit 2 side does not illustrate to this swivel bracket 10. Moreover, the known PTT equipment which is not illustrated is 
formed between said clamp brackets 7 and swivel brackets 10, and, thereby, the angle of trim of an outboard motor 1 
and tilt angle control are performed. 

[0011] The cavitation plate 15 which is a plate which turns horizontally and makes the shape of a flange is formed in 
the peripheral face of said lower unit 5. In addition, although comparatively shown in thickness after [ expedient ] 
explaining in the state of illustration, in the system, it is prepared in closing in. The relative configuration of the 
pressure sensors 16 and 17 is carried out, and angle-of-trim control is performed in a top-face [ of this cavitation plate 
15 ], and inferior-surface-of-tongue side by the differential pressure given to these pressure sensors 16 and 17. 

[0012] namely, — the configuration to which prepares a bridge circuit as shown in drawing 2 , and a fixed electrical 
potential difference is applied — carrying out — the electrical-potential-difference difference between A and B — 
catching — the posture of an outboard motor 1 — a control unit 18 detects a variation rate and it has composition which 
outputs an active signal to the PTT equipment 19 of the next step based on this detection result. Attitude control of an 
outboard motor 1 is performed by the detection value which the output from a tachometer 20 and the throttle opening 
measuring instrument 21 is inputted into a control unit 18, and is given from these instruments 20 and 21. 

[0013] Next, also with reference to drawing 3 and 4, it explains about an operation of this example. 

[0014] Although the electrical-potential-difference difference in A and the B car point which are shown in drawing 2 is 
fixed since the cavitation plate 15 is maintained horizontally when an outboard motor 1 is in an abbreviation 
perpendicular condition, as shown in drawing 1 If an outboard motor 1 inclines so that the front end side of the 
cavitation plate 15 may displace below as shown in drawing 3 , the pressure applied to the pressure sensor 16 formed in 
the top-face side of the cavitation plate 15 concerned will face the pressure sensor 17 by the side of an inferior surface 
of tongue, and will become high. At this time, change is produced to said electrical-potential-difference difference, this 
is detected, and a control unit 18 outputs an PTT active signal. 

[0015] On the other hand, as shown in drawing 4 , when the cavitation plate 15 inclines toward an opposite direction, 
this pressure applied to the pressure sensor 17 by the side of an inferior surface of tongue becomes high relatively, and 
an PTT active signal will be outputted from a control unit 18 like the above-mentioned with the above-mentioned. 
[0016] When said PTT active signal is given to PTT equipment 19, the piston rod which the motor which constitutes 
some of PTT equipments 19 concerned, and which is not illustrated drove, and the trim cylinder and the tilt cylinder 
drove, and was formed possible [ an attitude ] within the cylinder concerned will carry out the predetermined variation 
rate of the swivel bracket 10, and the attitude control of an outboard motor 1 will be made by this. 

[0017] Therefore, according to said configuration of this invention, pressure sensors 16 and 17 are used. A trim angular 
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displacement is caught by detecting water pressure change which joins each [ these ] sensors 16 and 17. Since it 
considered as the configuration which makes PTT equipment 19 drive automatically corresponding to this Like the 
former, it is not dependent on a pilot's intuition, can attain always maintaining an outboard motor 1 into a stable 
posture, and is effective in the ability to also realize fuel consumption saving as demonstrating the engine performance 
expected efficiently and ****. 

[0018] Moreover, since said angle-of-trim displacement detection also used the installation part of this as the cavitation 
plate 15 in the existing outboard motor in addition to the ability to use the known pressure sensors 16 and 17, it is 
effective in the ability to apply without bringing a big design change conventionally to structure. 

[0019] In addition, in said example, although pressure sensors 16 and 17 were illustrated and explained about the 
example of a configuration exposed and installed in a top-face [ of the cavitation plate 15 ], and inferior-surface-of- 
tongue side, this invention is not limited to this. For example, as shown in drawing 5 , while laying pressure sensors 16 
and 17 under the vertical relative position in the cavitation plate 15, you may be the configuration which formed the 
holes 23 and 24 which lead to these pressure sensors 16 and 17, and enabled water pressure detection. 

[0020] According to such a configuration, in addition to the effectiveness in said example, it becomes avoidable [ direct 
contact with an underwater obstruction ], and acquiring the advantage that pressure sensors 16 and 17 can be 
effectively protected from damage is expected. 

[0021] moreover — said example — an electrical-potential-difference difference — the posture of an outboard motor — 
although a variation rate shall be detected, while incorporating a pressure value, for example from pressure sensors 16 
and 17 continuously to a control unit 18, constituting so that PTT equipment may be operated is also possible, and 
according to this, the effectiveness that simplification of circuit structure is realizable can be acquired until the control 
unit 18 concerned compares both the pressure value, it searches for a difference and this difference becomes zero. 

[0022] Furthermore, the installation part of pressure sensors 16 and 17 can also be set up on plates other than cavitation 
plate 15. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the appearance block diagram of the outboard motor in which one example of the attitude control 
equipment of the outboard motor concerning this invention is shown. 

[Drawing 2] It is a circuitry Fig. in said example. 

[Drawing 31 

[Drawing 41 It is drawing for explaining the operation in said example. 

[Drawing 51 It is the explanatory view showing the example of installation from which the pressure sensor in said 
example differs. 

[Description of Notations] 

1 Outboard Motor 

15 Cavitation Plate Which Constitutes Plate 

16 17 Pressure sensor 

18 Control Unit 

19 PTT Equipment 
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